ABSTRACT. We present results of 14C dating of several tree-ring series from the Late Glacial and Early Holocene, analyzed at the Heidelberg University radiocarbon laboratory. Although these are floating series, they contribute high-resolution information about the variability of atmospheric 14C during those periods.
INTRODUCTION
At the Heidelberg University Radiocarbon laboratory a number of tree-ring sections and corresponding chronologies have been analyzed, covering intervals in the Late Glacial and the Early Holocene. These sections are floating, yet due to their annual resolution and the high precision of the '4C analyses, they provide valuable information on temporal changes in atmospheric 14C levels. Furthermore, they serve to identify intervals of anomalous 14C calibration patterns.
SITES AND EPISODES STUDIED
Revine Site (14.3-15.1 ka BP) The quarry near the lakes of Revine (Treviso, Italy) was studied in an interdisciplinary project between 1972 and 1976 by Casadoro et al. (1976) . In the quarry more than 70 Larix sections were found, of which 13 were used to construct a 304-ring chronology (Corona 1984) ; below, we call this chronology Revine 3. TWo wood samples were dated in the Hannover 14C laboratory, confirming the Late Glacial age of the sequence. In 1994 we became aware of the site, which had been abandoned by that time. The remaining sections collected by us were analyzed dendrochronologically at the Hohenheim tree-ring laboratory, resulting in two more chronologies of 219 and 151 rings, respectively, named Revine 1 and Revine 2.
For the Revine chronologies we measured a sequence of 14C dates. Revine 1 and 2 (Table 1) span the interval 15,150-14,750 BP. From the 14C ages they appear to be coincident. Revine 3 (Table 2) Based on these 14C dates, the Revine Larrx forest grew, and was ultimately buried by loamy deposits, following the last Glacial maximum. As marine 14C dates place the Heinrich 1 event in the 15 ka BP range, bridging the interval between the two early chronologies and the younger one with additional findings should provide precise information on the relative i 14C change in this crucial time period.
Mid-and Late-Allerod sections
The 406-ring mid-Allerod chronology was constructed by the late Bernd Becker. The 14C data (Table 3 and Fig. 2 ) show evidence for a ca. 200-yr-long 14C age plateau at 11,550 BP followed by a rapid decline at younger ages. Ring number For the end of the Allerod period we have measured four tree sections recovered from quarries in southern Germany and along the river Po, which are not synchronized dendrochronologically but cover a common 14C range (Table 4 , Fig. 3 ). They document remarkably constant 14C ages at 11,050 and 10,950 BP, respectively, extending over more than a century. This observation may be important with respect to the age of the Laacher eruption, as discussed next. Laacher See Eruption
The Laacher See Tephra (LST) is an important late-Allerod time marker for central and northern
Europe. Its 14C age has been determined repeatedly, leading to a range of 11,300-11,000 BP (Hajdas et al. 1995) . We attempted to narrow this range by dating wood sections buried in the tephra close to the site of the eruption (at a maximum distance of several kilometers). We collected samples of branches of cherry (Prunuspadus) embedded in the Brohltal tephra ("trass"), and we obtained sections of poplar trees excavated from the tephra at Kruft, close to the Allerod base of the tephra. The
Kruft sections were analyzed dendrochronologically at the Hohenheim laboratory and cut into decadal samples. The (charred) sections had 50-60 rings with bark preserved.
The 14C results are summarized in We interpret the age difference as a result of the familiar "old wood" problem, i.e., the Brohltal samples may have been dead for several decades before the time of the eruption. If the 11,06014C yr age range is part of a 14C age plateau as observed above, we may expect to find strongly sloping 14C ages prior to this range, which would explain the rather wide range of LST 14C ages found in the literature.
Interhemispheric 14C Gradient in the Early Holocene
The atmospheric 14C offset between the Northern and Southern Hemisphere is of considerable interest for atmospheric and ocean circulation studies as well as for isotope constraints on the global carbon cycle (Braziunas, Fung and Stuiver 1995) . The interhemispheric 14C offset may have been considerably lower in the past than what is observed today (ca. 40 yr) (Barbetti et a1.1992; Sparks et al. 1995) . We attempted to obtain information on the relative change of the north-south 14C offset by wiggle-matching a floating Tasmanian pine section to the Hohenheim German oak and pine chro-nologies. The idea was that the length of the section (457 rings) should be sufficient to wiggle-match it to the German oak chronology, even with the added degree of freedom caused by a possible variability of the north-south gradient.
The 14C data for the Huon pine (SRT 416) are tabulated in Table 6 . For the wiggle-match only a small window exists, due to the 14C age inversion at the oldest rings of the Huon pine. The placement best matching the overall structure is shown in Figure 4 . It is apparent that the result is compatible with an interhemispheric gradient of several decades for most of the common range of the data sets, yet at the time of peak atmospheric 14C activity, corresponding to the apparent 14C age inversion at 10,100 cal BP, the north-south offset seems to have vanished. This conclusion is not affected by the uncertainty in the wiggle-match, as any other placement would still result in identical 14C ages in the two hemispheres for this period. The best match is obtained when ring 1 of SRT416 is set to 10,120 cal BP. The interhemispheric offset seems to vanish around 10,100 cal BP.
CONCLUSION
14C series from tree-ring sections, even when floating, can provide high-resolution information about the variability of the atmospheric 14C level. We hope that these sections, when combined with other sections in this age range, will ultimately help in the reconstruction of the Late Glacial and early Holocene 14C pattern.
